Morphological characteristics of martensite after В2-В19 transformation are considered within the limits of the concept of the control wave process. It is demonstrated that there is a possibility for the fast formation of an intermediate mesoscopic state. The instability of this state for the subsequent transition to final strains is supposed.
INTRODUCTION
Progress in the development of the dynamic theory of reconstructive martensitic transformations (MT) [1] [2] [3] [4] [5] is based on a new paradigm, additional to the traditional scheme of equilibrium thermodynamics. The key role here is played by the concept of the initial excited state (IES) appearing in the elastic field of a dislocation nucleation center (DNC). The oscillatory character of the IES generates a control wave process (CWP) resulting in the threshold deformation disruption of the stability of the initial phase. Synthesis of concepts of heterogeneous nucleation and wave growth is reached if we consider that the wave normals n 1 and n 2 of wave beams in the CWP, describing in the superposition region the tensile (ε 1 > 0) or compression strain (ε 2 < 0), are collinear to the eigenvectors ξ i (i = 1, 2) of the strain tensor of the elastic defect field in the nucleation region: n 1 ||ξ 1 , n 2 ||ξ 2 , n 1 ⊥ n 2 , |n 1 | = |ξ i | = 1.
(1)
The normal N w to the habit plane associated with CWP propagation is set by the relationship N w ||n 2 -n 1 ae, ae = 2
where v 1 and v 2 are moduli of the velocities of wave propagation in n 1 and n 2 directions. For small threshold strains ε th , the relationship
holds true. The reconstructive MT possess clearly pronounced properties of cooperative phase transitions of the first kind, whereas in the В2 titanium-nickelide-based alloys, the characteristics of transitions of the first kind are expressed to a lesser degree. From three widespread MT variants (B2 → B19, B2 → R, and B2 → B19′), we consider here the B2 → B19 transition with the greatest relative change of the volume. Attention is focused on CWP cases [4] [5] [6] providing the fastest transformation of the {110} B2 planes. The present work is aimed at demonstration of the possibility of a choice of the deformable plane convenient for a description of the B2 → B19 (and B2 → B19′) MT through the intermediate mesoscopic state.
EXPECTED HABIT PLANES AND DNC FOR QUENCHED MARTENSITE CRYSTALS
Based on the data on the elastic moduli of Ti-Ni-Cu and Ti 50 -Ni 38 -Cu 10 -Fe 2 systems presented in [7-9, 10], the elastic moduli (in GPa) are assumed to be C 11 = 165, C 12 = 139, C 44 = 34.
(4)
Setting in Eq.
(2) n 1 ||[110] В2 and n 2 ||[001] В2 (the (1 1 0) В2 plane is deformed), we find
] В2 , ae = 11 11 12 44 2 2
Substitution of elastic moduli (4) into Eq. (5) yields ae ≈ 0.9419 and N w || 1 1 1.5015
that is, the {223} B2 habit planes, as well as {334} B2 ones (for small deviations of n 1 and n 2 from the symmetry axes), are easily realized in the wave description. It is well known (for example, see [11, 12] ) that the necessary conditions for the formation of the corresponding IES exist in elastic fields of edge dislocations with 1 1 0 ⎡ ⎤ ⎣ ⎦ B2 lines. Recall that the habit planes, close to {223} B2 and {334} B2 , are observed in Ti-Ni-Cu [13] .
RATIO OF STRAINS
The B19 phase is orthorhombic; therefore, the additional requirement caused by the lattice symmetry during α-ε MT (see [5] ) is absent, and it is impossible to determine analytically the final strains from their well-known ratio. However, knowing the lattice parameters for the initial and final phases, it is possible to verify whether the observable ratio of final strains is in agreement with its value according to requirement (3). Figure 1 taken from [7] shows elementary cells of phases.
It should be borne in mind that Fig. 1 displays only approximate correspondence of cell sizes of the initial В2 phase. For example, setting the cell size in the [100] B2 direction equal to a B2 = 0.3 nm, the sizes in the [011] B2 and [011 ] B2 directions must be set equal to 2 a B2 ≈ 0.42426 nm rather than 0.43 nm. Below it is expedient to take advantage of experimental data for the lattice parameters with greater number of significant digits. Thus, according to [13] , we have а В2 = 0.3030 nm, а В19 = 0.2881 nm, b В19 = 0.4279 nm, с В19 = 0.4514 nm.
A comparison of data (7) with data in Fig. 1 demonstrates the maximum difference between values of the parameter b В19 . From Fig. 1 it is clear that the final strains of the В2 phase cell are determined by formulas ε [100] = (a B19 -a B2 )/a B2 , ε [01 1 ] = (b B19 -2 a B2 ) / ( 2 a B2 ), ε [011] = (с B19 -2 a B2 ) / ( 2 a B2 ).
